Legal and ethical issues form an important component of modern research, related to the subject and researcher. This article seeks to briefly review the various international guidelines and regulations that exist on issues related to informed consent, confidentiality, providing incentives and various forms of research misconduct. 
INTRODUCTION
The ethical and legal issues relating to the conduct of clinical research involving human participants had raised the concerns of policy makers, lawyers, scientists and clinicians for many years. The Declaration of Helsinki established ethical principles applied to clinical research involving human participants. The purpose of a clinical research is to systematically collect and analyse data from which conclusions are drawn, that may be generalisable, so as to improve the clinical practice and benefit patients in future. Therefore, it is important to be familiar with Good Clinical Practice (GCP), an international quality standard that is provided by the International Conference on Harmonisation of Technical Requirements for Registration of Pharmaceuticals for Human Use (ICH), [1] or the local version, GCP of the Central Drugs Standard Control Organization (India's equivalent of US Food and Drug Administration) [2] and local regulatory policy to ensure that the research is conducted both ethically and legally. In this article, we will briefly review the legal and ethical issues pertaining to recruitment of human subjects, basic principles of informed consent and precautions to be taken during data and clinical research publications. Some of the core principles of GCP in research include defining responsibilities of sponsors, investigators, consent process monitoring and auditing procedures and protection of human subjects. [3] 
ISSUES RELATED TO THE RESEARCH PARTICIPANTS
The main role of human participants in research is to serve as sources of data. Researchers have a duty to 'protect the life, health, dignity, integrity, right to self-determination, privacy and confidentiality of personal information of research subjects'. [4] The Belmont Report also provides an analytical framework for evaluating research using three ethical principles: [5] • Respect for persons -the requirement to acknowledge autonomy and protect those with diminished autonomy • Beneficence -first do no harm, maximise possible benefits and minimise possible harms • Justice -on individual and societal level.
Mistreatment of research subjects is considered research misconduct (no ethical review approval, failure to follow approved protocol, absent or inadequate informed consent, exposure of subjects to physical or psychological harm, exposure of subjects to harm due to unacceptable research practices or failure to maintain confidentiality). [6] There is also scientific misconduct involving fraud and deception.
Consent, possibility of causing harm
Based on ICH definition, 'informed consent is a process by which a subject voluntarily confirms his or her willingness to participate in a particular trial, after having been informed of all aspects of the trial that are relevant to the subject's decision to participate'. As for a standard (therapeutic) intervention that carries certain risks, informed consent -that is voluntary, given freely and adequately informed -must be sought from participants. However, due to the research-centred, rather than patient-centred primary purpose, additional relevant information must be provided in clinical trials or research studies in informed consent form. The essential components of informed consent are listed in Table 1 [Adapted from ICH Harmonised Tripartite Guideline, Guideline for Good Clinical Practice E6(R1)]. [1] This information should be delivered in the language and method that individual potential subjects can understand, [4] commonly in the form of a printed Participant Information Sheet. Informed consent is documented by means of written, signed and dated informed consent form. [1] The potential subjects must be informed of the right to refuse to participate or withdraw consent to participate at any time without reprisal and without affecting the patient-physician relationship. There are also general principles regarding risk assessment, scientific requirements, research protocols and registration, function of ethics committees, use of placebo, post-trial provisions and research publication. [4] Special populations Informed consent may be sought from a legally authorised representative if a potential research subject is incapable of giving informed consent [4] (children, intellectual impairment). The involvement of such populations must fulfil the requirement that they stand to benefit from the research outcome.
[4] The 'legally authorised representative' may be a spouse, close relative, parent, power of attorney or legally appointed guardian. The hierarchy of priority of the representative may be different between different countries and different regions within the same country; hence, local guidelines should be consulted.
Special case: Emergency research
Emergency research studies occur where potential subjects are incapacitated and unable to give informed consent (acute head trauma, cardiac arrest). The Council for International Organisations of Medical Sciences/ World Health Organisation guidelines and Declaration of Helsinki make exceptions to the requirement for informed consent in these situations. [4, 7] There are minor variations in laws governing the extent to which the exceptions apply. [8] Reasonable efforts should have been made to find a legal authority to consent. If there is not enough time, an 'exception to informed consent' may allow the subject to be enrolled with prior approval of an ethical committee. [7] Researchers must obtain deferred informed consent as soon as possible 
Essential components of an informed consent
A statement that the study involves research The study information, this includes the protocol title, name and contact details of principal investigator, the funding resources of the study The purpose of the research study and the duration of the participation The study procedures and visit schedule The participants' responsibilities in the study What happen if the participant withdraws from the study A clear statement what is experimental in the study A disclosure of appropriate alternative procedures or courses of treatment, if any, that might be advantageous to the subject The possible risks, discomforts and inconveniences in the study The potential benefits for the participants The participants' rights The extent of confidentiality of study and medical records Any costs of participation The possible research-related injury and compensation (including insurance coverage to provide treatment for injury arising from participation) A statement that the subject or the subject's legally acceptable representative will be informed in a timely manner if additional information becomes available The contact details if participants have questions regarding the study or regulatory policy The approximate number of subjects involved in the trial from the subject (when regains capacity), or their legally authorised representative, for continued participation. [4, 7] Collecting patient information and sensitive personal information, confidentiality maintenance The Health Insurance Portability and Accountability Act has requirements for informed consent disclosure and standards for electronic exchange, privacy and information security. In the UK, generic legislation is found in the Data Protection Act. [9] The International Committee of Medical Journal Editors (ICMJE) recommendations suggest that authors must ensure that non-essential identifying information (names, initials, hospital record numbers) are omitted during data collection and storage wherever possible. Where identifying information is essential for scientific purposes (clinical photographs), written informed consent must be obtained and the patient must be shown the manuscript before publication. Subjects should also be informed if any potential identifiable material might be available through media access.
Providing incentives
Cash or other benefits 'in-kind' (financial, medical, educational, community benefits) should be made known to subjects when obtaining informed consent without emphasising too much on it. [7] Benefits may serve as appreciation or compensation for time and effort but should not result in the inducement to participation. [10] The amount and nature of remuneration should be compared to norms, cultural traditions and are subjected to the Ethical Committee Review. [7] ISSUES RELATED TO THE RESEARCHER Legal issues pertaining to regulatory bodies Various regulatory bodies have been constituted to uphold the safety of subjects involved in research. It is imperative to obtain approval from the appropriate regulatory authorities before proceeding to any research. The constitution and the types of these bodies vary nation-wise. The researchers are expected to be aware of these authorities and the list of various bodies pertinent to India are listed in the article "Research methodology II" of this issue.
Avoiding bias, inappropriate research methodology, incorrect reporting and inappropriate use of information Good, well-designed studies advance medical science development. Poorly conducted studies violate the principle of justice, as there are time and resources wastage for research sponsors, researchers and subjects, and undermine the societal trust on scientific enquiry. [11] The Guidelines for GCP is an international ethical and scientific quality standard for designing, conducting, recording and reporting trials. [1] Fraud in research and publication De novo data invention (fabrication) and manipulation of data (falsification) [6] constitute serious scientific misconduct. The true prevalence of scientific fraud is difficult to measure (2%-14%). [12] Plagiarism and its checking Plagiarism is the use of others' published and unpublished ideas or intellectual property without attribution or permission and presenting them as new and original rather than derived from an existing source. [13] Tools such as similarity check [14] are available to aid researchers detect similarities between manuscripts, and such checks should be done before submission. [15] Overlapping publications Duplicate publications violate international copyright laws and waste valuable resources. [16, 17] Such publications can distort evidence-based medicine by double-counting of data when inadvertently included in meta-analyses. [16] This practice could artificially enlarge one's scientific work, distorting apparent productivity and may give an undue advantage when competing for research funding or career advancement. [17] Examples of these practices include:
Duplicate publication, redundant publication Publication of a paper that overlaps substantially with one already published, without reference to the previous publication.
[ 11] Salami publication Slicing of data from a single research process into different pieces creating individual manuscripts from each piece to artificially increase the publication volume. [16] Such misconduct may lead to retraction of articles. Transparent disclosure is important when submitting papers to journals to declare if the manuscript or related material has been published or submitted elsewhere, so that the editor can decide how to handle the submission or to seek further clarification. Further information on acceptable secondary publication can be found in the ICMJE 'Recommendations for the Conduct, Reporting, Editing, and Publishing of Scholarly Work in Medical Journals'.
Copyright
Usually, sponsors and authors are required to sign over certain publication rights to the journal through copyright transfer or a licensing agreement; thereafter, authors should obtain written permission from the journal/publisher if they wish to reuse the published material elsewhere. [6] Authorship and its various associations The ICMJE recommendation lists four criteria of authorship:
• Substantial contributions to the conception of design of the work, or the acquisition, analysis or interpretation of data for the work • Drafting the work or revising it critically for important intellectual content • Final approval of the version to be published • Agreement to be accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved.
Authors and researchers have an ethical obligation to ensure the accuracy, publication and dissemination of the result of research, [4] as well as disclosing to publishers relevant corrections, retractions and errata, to protect scientific integrity of published evidence. Every research study involving human subjects must be registered in a publicly accessible database (e.g., ANZCTR [Australia and NZ], ClinicalTrials.gov [US and non-US], CTRI [India] ) and the results made publicly available. [4] Sponsors of clinical trials must allow all study investigators and manuscript authors access to the full study data set and the right to use all study data for publication. [5] Source documents (containing trial data) and clinical study report (results and interpretation of trial) form part of the essential documentation that must be retained for a length of time prescribed by the applicable local legislation. [1] The ICMJE is currently proposing a requirement of authors to share with others de-identified individual patient data underlying the results presented in articles published in member journals. [18] Those who have contributed to the work but do not meet all four criteria should be acknowledged; some of these activities include provision of administrative support, writing assistance and proofreading. They should have their written permission sought for their names to be published and disclose any potential conflicts of interest. [6] The Council of Scientific Editors has identified several inappropriate types of authorship, such as guest authorship, honorary or gift authorship and ghost authorship. [6] Various interventions should be put in place to prevent such fraudulent practices in research. [19] The list of essential documents for the conduct of a clinical trial is included in other articles of the same issue.
SUMMARY
The recent increase in research activities has led to concerns regarding ethical and legal issues. Various guidelines have been formulated by organisations and authorities, which serve as a guide to promote integrity, compliance and ethical standards in the conduct of research. Fraud in research undermines the quality of establishing evidence-based medicine, and interventions should be put in place to prevent such practices. A general overview of ethical and legal principles will enable research to be conducted in accordance with the best practices.
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